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TI Self -association of human immunoglobulin kappa I light chains: role of the 

third hypervariable region. 
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SO Proceedings of the National Academy of Sciences of the United States of 
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AB Gel electrophoresis and molecular sieve chromatography were used to 

compare 17 different human kappa I type Bence Jones proteins including 5 
for which the amino acid sequence is known. Although electrophoresis in 
the presence of NaDodS04 showed uniformity of covalent dimer and monomer 
molecular weights, Sephadex chromatography under nondissociating 
conditions showed that monomers eluted with different apparent molecular 
weights. These differences were attributed to . heterogeneity in light 
chain self -association; dimerization constants of the 17 proteins, 
calculated from a computer simulation of their behavior upon gel 
filtration, ranged from less than 10(3) to greater than 10(6) M-l. The 
variable region, more specifically the third hypervariable region, 
appears to be responsible for the variation in the dimerization constant. 
Association properties of light chains of known sequence suggest that the 
presence of an aromatic or hydrophobic residue at 

position 96 enhances dimer formation whereas a charged residue at that 
position results in light chains remaining stable monomers. The location 
of hypervariable residue 96 within the amino-terminal portion of the 
joining segment of the variable region suggests that the joining 
region may account for the variability of self -association of light chains 
and, moreover, that it has a function in determining the selective 
association of immunoglobulin polypeptide chains. 
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AB A review with 32 refs. The authors describe their protocols for the 

design, construction, and purification of single-chain Fv proteins (scFv) . 
They also describe the phenomenon of aggregation of scFv proteins to form 
multivalent Fv. Although the presence of scFv dimers and higher 
aggregates can be troublesome in the purification of scFv monomers, these 
stable Fv multimers have recently been identified as rearranged 
multivalent antibody fragments which may 

extend scFv technol . into bispecif icity and crosslinking capabilities. 
ST single chain Fv monomer mul timer review 
IT Immunoglobulins 

RL: BPN (Biosynthetic preparation) ; SPN (Synthetic preparation) ; BIOL 

(Biological study) ; PREP (Preparation) 
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SO Journal of Immunology (1996), 157(7), 2989-2997 
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DT Journal 
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AB The authors report a human-derived self -assembling polypeptide based on 
the tetramerization domain of the human transcription factor p53, which 
can be fused to single-chain Fv Ab (scFv) fragments via a long and 
flexible hinge sequence of human origin, allowing exploitation of the 
functional affinity increase of binding to a ligand or cell surface with 
multimeric binding sites. This polypeptide was applied to the 
construction of a tetrameric scFv against the tumor-associated carbohydrate 
Ag Lewis Y (Fucal-*2Gaipi^4 [Fucal->3] 

GlcNAcpl-»3R) . For comparison purposes, the corresponding scFv 
and dimeric mini -antibody, comprising the scFv fused via a flexible murine 
hinge to an artificial dimerization domain, were also created. The 
recombinant mini -antibody proteins were expressed in functional form in 
Escherichia coli and showed the expected m.w. of a dimer and tetramer, 
resp. Anal, of Lewis Y-binding behavior by surface plasmon resonance 
revealed specific but very weak binding of the scFv fragment. In 
contrast, both dimeric and tetrameric scFv fusion proteins exhibited an 
enormous gain in functional affinity that was greatest in the case of the 
tetrameric mini -antibody. 
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of, genetic constructions coding for, and methods for producing 
multivalent antigen-binding proteins are described and claimed. 
The antigen-binding proteins have >2 single-chain mols. comprising 
a) a 1st polypeptide comprising the binding portion of the variable region 
of an antibody heavy or light chain; b) a 2nd 

polypeptide comprising the variable region of an antibody chain and c) 
peptide linker linking the 2 polypeptides into a single-chain mol . 
methods include purification of compns. containing both monomeric and 
multivalent forms of single polypeptide chain mols., and production of 
multivalent proteins from purified monomers. Production of 
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multivalent proteins may occur by a concentration-dependent association of 
monomeric proteins, or by rearrangement of regions involving dissociation 
followed by association of different regions. Bivalent proteins, including 
homobivalent and heterobivalent proteins, are made in the present 
invention. Genetic sequences coding for the bivalent single-chain . 
antigen-binding proteins are disclosed. Uses include all those 
appropriate for monoclonal and polyclonal antibodies and fragments 
thereof, including use as a bispecific antigen-binding mol . 
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ABSTRACT: Twenty-three alkaloids have been identified in the root bark and 
stem bark of Strychnos johnsonii from Zaire. They are 
demethoxycarbonyl-3, 14-dihydro-gambirtannine, anguistine, 
dihydro-cycloakagerine . O-ethylakagerine, O-ethylakagerine lactone, 
dihydro decussine, normalindine, oxo janussine, tetrahydroalstonial, 
ajmalicinial, norepimalindine, norharman, harman, akagerine, akagerine 
lactone, janussines A and B, tetrahydro akagerine, / 
demethoxycarbonyl-3, 14, 15, 16, 17, 18-hexahydro-gambirtannine, 
dihydrocorynantheol, anthirine lactone, anthirine and isoanthirine . 
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ABSTRACT: Perineuronal nets are extracellular structures enwrapping the 
soma and proximal dendrites of some neurons known to be parvalbumin 
immunoreactive . The composition of the nets is not completely known, but 
it can change between different neurons. We studied the heterogeneous 
composition of a specific component of perineuronal nets, the signaling 
molecule Janusin (or Tenascin R) , by means of a double 
immunofluorescence using lectin from Wisteria floribunda as a general 
marker for perineuronal nets and an ***antibody*** against ***Janusin* 
The presence of two kinds of perineuronal nets, one rich in Janusin 
(the majority) and a second one devoid of this glycoprotein, indicates 
differential roles of these neurons, as well as differences in their 
afferents, or a difference in their functional state. 
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ABSTRACT: Janusin and tenascin are glia-derived, structurally 
1 . related, extracellular matrix glycoproteins of the Jl family that are 
expressed in vivo at times and in locations where active neurite 
outgrowth occurs, but also when the formation or stabilization of 
cytoarchitectonic boundaries appears to be in operation. To resolve this 
apparent functional dichotomy, we have studied the behavioral response of 
growth cones, growing in culture on the permissive substrate laminin, to 

*** j anusin*** and tenascin, by video time lapse microscopy. When 
janusin and tenascin were offered as sharp substrate boundaries, 
dorsal root ganglion (DRG) and retinal ganglion neuron growth cones 
avoided growing on these molecules, but were not induced to collapse. On 
the other hand, when janusin and tenascin were offered, in a 
mixture with laminin, as uniform substrates, DRG growth cones displayed a 
collapsed morphology and were able to advance at a faster rate than on 
laminin alone. In contrast, the outgrowth of retinal ganglion neuron 
growth cones was completely inhibited under these conditions, 
underscoring a cell type specificity in the response of growth cones to 
these molecules. Using several monoclonal ***antibodies*** binding to 
distinct epitopes on the tenascin molecule, we have identified two 
domains responsible for growth cone repulsion, on epidermal growth factor 
(EGF)-like repeats 3-5 and fibronectin type III homologous repeats 4 and 
5. These domains are different from the one previously recognized to be 
involved in neurite outgrowth on a uniform tenascin substrate. We 
conclude that both molecules may promote or retard growth cone advance, 
depending on the spatial expression pattern and the neuronal cell type. 

6/7/3 (Item 3 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2005 BIOSIS. All rts . reserv. 

0008843298 BIOSIS NO. : 199396007714 

Localization of Janusin mRNA in the central nervous system of the 
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ABSTRACT: Janusin (formerly termed Jl-160/180) is an 

oligodendrocyte-derived extracellular matrix molecule which is restricted 
to the central nervous system and which is expressed late during 
development (Pesheva et al . , J. Cell Biol., 1765-1778, 1989). To gain 
insights into the molecule's morphogenetic functions and to identify its 
cellular source in vivo, we have- studied the localization of 
janusin messenger RNA in the optic nerve, retina and spinal cord 
and the expression of janusin protein in the spinal cord of 
developing and adult mice. Moreover, we have analyzed optic nerve cell 
cultures and retinal cell suspensions in double-labelling experiments 
using a janusin-specif ic anti-sense complementary RNA probe and 
cell type-specific antibodies to identify the cell types containing 

*** j anusin*** transcripts. In developing animals, oligodendrocytes were 
strongly labelled with the janusin anti— sense cRNA probe during the 
period of myelination. The number of labelled cells and intensity of the 
hybridization signal decreased significantly with increasing age. 
Interestingly, expression of janusin was not confined to 

oligodendrocytes. Some neuronal cell types and type-2 astrocytes present 

in optic nerve cell cultures also contained *** janusin*** transcripts. In 

contrast to oligodendrocytes, the number and labelling intensity of 

neurons containing janusin transcripts remained constant during 

postnatal development and into adulthood. Expression of ***j anusin*** 

protein in the spinal cord was developmentally regulated, with a peak of 

expression in 2- or 3-week-old animals. The molecule was visible in the 



white and grey matter. In myelinated regions it was associated with 
myelinated fibres and accumulated at nodes of Ranvier. These observations 
suggest that janusin may be of functional relevance for 
myelination . 
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ABSTRACT: The human immunodeficiency virus type 1 (HIV-1) uses cell surface 
CD4 as a receptor to infect susceptible cells. Therefore, different forms 
of soluble CD4 (sCD4) molecules have been developed recently for 
potential therapeutic purposes. Here we describe a novel design of sCD4 
molecules which exploit cytotoxic T cells as their effector function. The 
principle of bispecific antibodies was exploited and further 
developed to create new bispecific reagents which could retarget 
cytotoxic T cells of any specificity and thus, induce killing of HIV-1 
infected cells. The most advanced molecules, *** Janusins*** , contain in - 
one polypeptide chain the first two N-terminal CD4 domains and single 
chain combining site against the human CD3 complex (FvCD3) . 
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One century ago, Camillo Golgi described 'perineuronal nets' enwrapping 
the cell bodies and proximal dendrites of certain neurons in the adult 
mammalian central nervous system and suggested that they represent a 
supportive and protective scaffolding. Although other neuroanatomists 
validated the existence of these nets on selected neurons in the adult 
brain, there was a lack of agreement on their origins, composition and 
function. The application of modern molecular and ultrastructural methods 
has brought new insights and a renewed interest in these classic 
observations. Recent data suggest that perineuronal nets result from the 
visualization of extracellular matrix molecules that are confined to the 
space interposed between glial processes and the nerve cells that they 
outline. The material confined to these spaces can be visualized 
selectively by ***antibodies*** directed to glycoproteins (e.g., tenascin 
and restriction/ *** j anusin*** ), proteoglycans (e.g., chondroitin sulfates), 
markers for hyaluronan as well as by lectins recognizing 
N-acetylgalactosamine and by monoclonal antibodies directed to 



epitopes on unknown molecules (e.g., HNK-1, VC1.1 and Cat 301). This review 
'examines the emerging clarification of classical observations of 
perineuronal nets and the functional implications suggested by their 
molecular composition. Also discussed are studies that further extend 
observations on the time of development and of the specificity in the 
occurrence of perineuronal nets. In the adult brain the molecules 
constituing the 1 perineuronal nets of matrix' cold serve as recognition 
molecules between certain neurons and their surrounding cells and 
participate in the selection and consolidation of their relationships. 
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The extracellular matrix is known to show region-specific characteristics 
in the adult brain. Our comparative cytochemical study is focused on the 
laminar organisation of major extracellular matrix constituents in the 
murine hippocampal formation, including the regions CA1, CA2 and CA3 of the 
hippocampus proper, the dentate gyrus, the subiculum and the presubiculum. 
Components related to chondroitin sulphate proteoglycans were detected by 
N-acetylgalactosamine-binding Wisteria f loribunda agglutinin, colloidal 
iron staining, and antibodies to different proteoglycan domains, 
including the Cat-301 and Cat-315 epitopes of aggrecan, as well as 
neurocan, brevican and phosphacan. The distribution patterns of these 
components were correlated with the patterns revealed for hyaluronan and 
the brain-specific extracellular matrix glycoprotein, tenascin-R, known to 
be ligands of extracellular matrix proteoglycans. Lectin binding clearly 
labelled perineuronal nets of the extracellular matrix around interneurons, 
which were preferentially located within or near the principal cell layers 
in all regions. In the hippocampus proper, the CA2 subfield showed an 
intense labelling of the neuropil around pyramidal cell bodies and the 
neuropil zones in the strata oriens and radiatum. These patterns were also 
seen after immunoreaction for chondroitin proteoglycan domains, brevican 
and phosphacan, as well as after detection of hyaluronan and tenascin-R. 
Characteristic laminar and intralaminar patterns were additionally 
expressed in the neuropil in all regions. In the dentate gyrus, the 
staining intensity for brevican, phosphacan and tenascin-R was predominant 
in the middle molecular layer, and for Cat-315 in the inner molecular 
layer, whereas immunoreactivity for neurocan increased within the outer 
molecular layer towards the hippocampal fissure. Our findings indicate that 
proteoglycans, hyaluronan and tenascin-R show differential patterns of 
co-expression in the individual regions and laminae of the hippocampal 
formation. The inhomogeneous composition of these major components suggests 
that the extracellular matrix is specifically adapted to the functional 
domains of intrahippocampal connections and afferent fibre systems. 
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The formation of protrusions along the shaft of neurites might be 
important in the establishment and refinement of neuronal connections 
during development. In a search for extracellular signals that affect the 
formation of microprocesses along neurites we found that the ECM 
glycoprotein tenascin-R (TN-R) but not other ECM glycoproteins increased 
the percentage of tectal neurons with actin-rich microprocesses and side 
branches. Longer actin-based microprocesses were also invaded by 
microtubuli in their proximal part. The formation of microprocesses by TN-R 
extending laterally along the neuritic shaft was time- and dose-dependent. 
In addition to the induction of microprocesses, TN-R increased the size of 
the growth cone of tectal neurons. A cross-species experiment in 
combination with blocking antibodies demonstrated that the 
TN-R-induced effects are mediated by the Ig super family member contactin. 
These observations suggest that TN-R via its neuronal receptor contactin 
might induce a transition from long-distance growth of tectal interneurons 
to differentiation, including the formation of microprocesses. 

Record Date Created: 20021230 

Record Date Completed: 20030321 



6/7/8 (Item 3 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

(c) format only 2005 The Dialog Corp. All rts. reserv. 

14099041 PMID: 11875281 

Immunocytological localization of the HNK-1 carbohydrate in murine 
cerebellum, hippocampus and spinal cord using monoclonal antibodies 
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The HNK-1 carbohydrate, an unusual 3' -sulfated glucuronic acid epitope 
characteristic of many neural recognition molecules, serves as a ligand in 
neural cell interactions and is differentially expressed in the quadriceps 
and saphenous branches of the femoral nerve in the PNS of adult mice. Based 
on these observations, we investigated the possibility that the HNK-1 
carbohydrate may be differentially distributed in neurons and fiber tracts 
also in the CNS thereby contributing to different targeting and guidance 
mechanisms. We have used ***antibodies*** with different HNK-1 epitope 
specificities to probe for subtle differences in expression patterns. In 
the adult mouse cerebellum the HNK-1 carbohydrate is detectable in 
stripe-like compartments in the molecular and Purkinje cell layers, whereas 
N-CAM and its associated alpha2,8 polysialic acid does not show this 
compartmentation. In the adult hippocampus, the HNK-1 carbohydrate 



localizes to perineuronal nets of inhibitory interneurons and marks the 
inner third of the molecular layer of the dentate gyrus. In the adult 
spinal cord, HNK-1 labeling is most pronounced in gray matter areas. White 
matter enriched regions show differential labeling with regard to fiber 
tracts and ***antibody*** specificity. Whereas the different 

antibodies do not show differences in staining in the cerebellum and 
the hippocampus, they show differences in staining pattern of fiber tracts 
and motoneurons in the spinal cord. The HNK-1 expression pattern also 
differed in the adult spinal cord from that observed at embryonic day 14 
and postnatal day 14. Our observations suggest a functional role in the 
specification of functionally discrete compartments in different areas of 
the CNS and during development . 
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Immunoelectron microscopic localization of the neural recognition 
molecules LI, NCAM, and its isoform NCAM180, the NCAM-associated polysialic 
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synapses of the adult rat hippocampus. 
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We have investigated the possibility that morphologically different 
excitatory glutamatergic synapses of the "trisynaptic circuit" in the adult 
rodent hippocampus, which display different types of long-term potentiation 
(LTP), may express the immunoglobulin superfamily recognition molecules LI 
and NCAM, the extracellular matrix molecule tenascin-R, and the 
extracellular matrix receptor constituent betal integrin in a differential 
manner. The neural cell adhes ion molecules LI, NCAM (all three major 
isoforms), NCAM180 (the largest major isoform with the longest cytoplasmic 
domain), betal integrin, polysialic acid (PSA) associated with NCAM, and 
tenascin-R were localized by pre~embedding immuno staining procedures in the 
CA3/CA4 region (mossy fiber synapses) and in the dentate gyrus (spine 
synapses) of the adult rat hippocampus. Synaptic membranes of mossy fiber 
synapses where LTP is expressed presynaptically did not show detectable 
levels of immunoreactivity for any of the molecules/epitopes studied. LI, 
NCAM, and PSA, but not NCAM180 or betal integrin, were detectable on axonal 
membranes of f asciculating mossy fibers. In contrast to mossy fiber 
synapses, spine synapses in the outer third of the molecular layer of the 
dentate gyrus, which display postsynaptic expression mechanisms of LTP, 
were both immunopositive and immunonegative for NCAM, NCAM180, betal 
integrin, and PSA. Those spine synapses postsynaptically immunoreactive for 
NCAM or PSA also showed immunoreactivity on their presynaptic membranes. 
NCAM180 was not detectable presynaptically in spine synapses. LI could not 
be found in spine synapses either pre- or postsynaptically. Also, the 
extracellular matrix molecule tenascin-R was not detectable in synaptic 
clefts of all synapses tested, but was amply present between f asciculating 
axons, axon-astrocyte contact areas, and astrocytic gap junctions. 
Differences in expression of the membrane-bound adhesion molecules at both 
types of synapses may reflect the different mechanisms for induction and/or 
maintenance of synaptic plasticity. Copyright 2001 John Wiley & Sons, Inc. 
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CALEB binds via its acidic stretch to the f ibrinogen-like domain of 
tenascin-C or tenascin-R and its expression is dynamically regulated after 
optic nerve lesion. 
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Recently, we described a novel chick neural transmembrane glycoprotein, 
which interacts with the extracellular matrix proteins tenascin-C and 
tenascin-R. This protein, termed CALEB, contains an epidermal growth 
factor-like domain and appears to be a novel member of the epidermal growth 
factor family of growth and differentiation factors. Here we analyze the 
interaction between CALEB and tenascin-C as well as tenascin-R in more 
detail, and we demonstrate that the central acidic peptide segment of CALEB 
is necessary to mediate this binding. The f ibrinogen-like globe within 
tenascin-C or -R enables both proteins to bind to CALEB. We show that two 
isoforms of CALEB in chick and rodents exist that differed in their 
cytoplasmic segments. To begin to understand the in vivo function of CALEB 
and since in vitro antibody perturbation experiments indicated that 
CALEB might be important for neurite formation, we analyzed the expression 
pattern of the rat homolog of CALEB during development of retinal ganglion 
cells, after optic nerve lesion and during graft-assisted retinal ganglion 
cell axon regeneration by in situ hybridization. These investigations 
demonstrate that CALEB mRNA is dynamically regulated after optic nerve 
lesion and that this mRNA is expressed in most developing and in one-third 
of the few regenerating (GAP-43 expressing) retinal ganglion cells. 
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The axon-associated protein Fll is a GPI-anchored member of the 
immunoglobulin superfamily that promotes axon outgrowth and that shows a 
complex binding pattern toward multiple cell surface and extracellular 
matrix proteins including tenascin-R and tenascin-C. In this study, we 
demonstrate that tenascin-R and tenascin-C differentially modulate cell 



adhesion and neurite outgrowth of tectal cells on Fll. While soluble 
tenascin-R increases the number of attached cells and the percentage of 
cells with neurites on immobilized Fll, tenascin-C stimulates cell 
attachment to a similar extent but decreases neurite outgrowth. The 
cellular receptor interacting with Fll has been previously identified as 
NrCAM; however, in the presence of tenascin-R or tenascin-C cell attachment 
and neurite extension are independent of NrCAM. ***Antibody*** perturbation 
experiments indicate that beta(l) integrins instead of NrCAM function as 
receptor for neurite outgrowth of tectal cells on an Fll.TN-R complex. 
Cellular binding assays support the possibility that the interaction of Fll 
to NrCAM is blocked in the presence of tenascin-R and tenascin-C. 
Furthermore, a sandwich binding assay demonstrates that tenascin-R and 
tenascin-C are able to form larger molecular complexes and to link Fll 
polypeptides by forming a molecular bridge. These results suggest that the 
molecular interactions of Fll might be regulated by the presence of 
tenascin-R and tenascin-C. 
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Oligodendrocyte (OL) lineage progression is characterized by the 
transient expression of the disialoganglioside GD3 by OL precursor (preOL) 
cells followed by the sequential expression of myelin-specif ic lipids and 
proteins. Whereas, GD3+ preOLs are highly motile cells, the migratory 
capacity of OLs committed to terminal differentiation is strongly reduced, 
and we have recently shown that the extracellular matrix protein tenascin-R 
(TN-R) promotes the stable adhesion and differentiation of 04+ OLs by a 
sulphatide-mediated autocrine mechanism (04 is a monoclonal antibody 
recognizing sulphatides/seminolipids expressed by OLs and in myelin) . Using 
culture conditions that allow the isolation of mouse OLs at distinct 
lineage stages, here we demonstrate that TN-R is antiadhesive for GD3+ 
preOLs and inhibits their integrin-dependent adhesion to fibronectin (FN) 
by a disialoganglioside-mediated signalling mechanism affecting the 
tyrosine phosphorylation of the focal adhesion kinase. This responsive 
mechanism appears to be common to various cell types expressing 
disialogangliosides as: (i) disialogangliosides interfered with the 
inhibition of cell adhesion of different neural and non-neural cells on 
substrata containing TN-R and FN or RGD-containing FN fragments. TN-R 
interacted specifically with disialoganglioside-expressing cells or 
immobilized gangliosides , and ganglioside treatment . of TN-R substrata 
resulted in a delayed preOL cell detachment as a function of time. We 
conclude that OL response to one and the same signal in the extracellular 
matrix critically depends on the molecular repertoire expressed by OLs at 
different lineage stages and could thus define their final positioning. 
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Tenascin-R (TN-R) , an extracellular matrix glycoprotein of the CNS, 
localizes to nodes of Ranvier and perineuronal nets and interacts in vitro 
with other extracellular matrix components and recognition molecules of the 
immunoglobulin superfamily. To characterize the functional roles of TN-R in 
vivo, we have generated mice deficient for TN-R by homologous recombination 
using embryonic stem cells. TN-R-def icient mice are viable and fertile. The 
anatomy of all major brain areas and the formation and structure of myelin 
appear normal. However, immunostaining for the chondroitin sulfate 
proteoglycan phosphacan, a high-affinity ligand for TN-R, is weak and 
diffuse in the mutant when compared with wild-type mice. Compound action 
potential recordings from optic nerves of mutant mice show a significant 
decrease in conduction velocity as compared with controls. However, at 
nodes of Ranvier there is no apparent change in expression and distribution 
of Na+ channels, which are thought to bind to TN-R via their beta2 subunit. 
The distribution of carbohydrate epitopes of perineuronal nets recognized 
by the lectin Wisteria floribunda or antibodies to the HNK-1 
carbohydrate on somata and dendrites of cortical and hippocampal 
interneurons is abnormal. These observations indicate an essential role for 
TN-R in the formation of perineuronal nets and in normal conduction 
velocity of optic nerve. 
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Tenascin-R inhibits the growth of optic fibers in vitro but is rapidly 
eliminated during nerve regeneration in the salamander Pleurodeles waltl. 
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Tenascin-R is a multidomain molecule of the extracellular matrix in the 
CNS with neurite outgrowth inhibitory functions. Despite the fact that in 
amphibians spontaneous axonal regeneration of the optic nerve occurs, we 
show here that the molecule appears concomitantly with myelination during 
metamorphosis and is present in the adult optic nerve of the salamander 
Pleurodeles waltl by immunoblots and immunohistochemistry . In vitro, adult 
retinal ganglion cell axons were not able to grow from retinal explants on 



a tenascin-R substrate or to cross a sharp substrate border of tenascin-R 
in the presence of laminin, indicating that tenascin-R inhibits regrowth of 
retinal ganglion cell axons. After an optic nerve crush, immunoreactivity 
for tenascin-R was reduced to undetectable levels within 8 d. 
Immunoreactivity for the . myelin-associated glycoprotein (MAG) was also 
diminished by that time. Myelin was removed by phagocytosing cells at 8-14 
d after the lesion, as demonstrated by electron microscopy. Tenascin-R 
immunoreactivity was again detectable at 6 months after the lesion, 
correlated with remyelination as indicated by MAG immunohistochemistry . 
Regenerating axons began to repopulate the distal lesioned nerve at 9 d 
after a crush and grew in close contact with putative astrocytic processes 
in the periphery of the nerve, close to the pia, as demonstrated by 
anterograde tracing. Thus, the onset of axonal regrowth over the lesion 
site was correlated with the removal of inhibitory molecules in the optic 
nerve, which may be necessary for successful axonal regeneration in the CNS 
of amphibians . 
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Postnatal development of perineuronal nets in wild-type mice and in a 
mutant deficient in tenascin-R. 
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The extracellular ' matrix glycoprotein tenascin-R (TN-R) , colocalizing 
with hyaluronan, phosphacan, and aggregating chondroitin sulphate 
proteoglycans in the white and grey matter, is accumulated in perineuronal 
nets that surround different types of neurons in many brain regions. To 
characterize the role of TN-R in the formation of perineuronal nets, we 
studied their postnatal development in wild-type mice and in a TN-R 
knock-out mutant by using the lectin Wisteria floribunda agglutinin and an 
antibody to nonspecified chondroitin sulphate proteoglycans as 
established cytochemical markers. We detected the matrix components TN-R, 
hyaluronan, phosphacan, neurocan, and brevican in the perineuronal nets of 
cortical and subcortical regions. In wild-type mice, lectin-stained, 
immature perineuronal nets were first seen on postnatal day 4 in the 
brainstem and on day 14 in the cerebral cortex. The staining intensity of 
these nets for TN-R, hyaluronan, phosphacan, neurocan, and brevican was 
extremely weak or not distinguishable from that of the surrounding 
neuropil. However, all markers showed an increase in staining intensity of 
perineuronal nets reaching maximal levels between postnatal days 21 and 40. 
In TN-R-def icient animals, the perineuronal nets tended to show a granular 
component within their lattice-like structure at early stages of 
development. Additionally, the staining intensity in perineuronal nets was 
reduced for brevican, extremely low for hyaluronan and neurocan, and 
virtually no immunoreactivity was detectable for phosphacan. The granular 
configuration of perineuronal nets became more predominant with advancing 
age of the mutant animals, indicating the continued abnormal aggregation of 
chondroitin sulphate proteoglycans complexed with hyaluronan. As shown by 
electron microscopy in the cerebral cortex, the disruption of perineuronal 
nets was not accompanied by apparent changes in the synaptic structure on 
net-bearing neurons. The regional distribution patterns and the temporal 
course of development of perineuronal nets were not obviously changed in 



the .mutant. We conclude that the lack of TN-R initially and continuously 
disturbs the molecular scaffolding of extracellular matrix components in 
perineuronal nets. This may interfere with the development of the specific 
micromilieu of the ensheathed neurons and adjacent glial cells and may also 
permanently change their functional properties. Copyright 2000 Wiley- Liss, 
Inc . 
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The extracellular matrix molecule tenascin-R and its HNK-1 carbohydrate 
modulate perisomatic inhibition and long-term potentiation in the CA1 
region of the hippocampus . 
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Perisomatic inhibition of pyramidal cells regulates efferent signalling 
from the hippocampus. The striking presence of HNK-1, a carbohydrate 
expressed by neural adhesion molecules, on perisomatic interneurons and 
around somata of CA1 pyramidal neurons led us to apply monoclonal HNK-1 

***antibodies*** to acute murine hippocampal slices. Injection of thes 
antibodies decreased GABAA receptor-mediated perisomatic inhibitory 
postsynaptic currents (pIPSCs) but did not affect dendritic IPSCs or 
excitatory postsynaptic currents. The decrease in the mean amplitude of 
evoked pIPSCs by HNK-1 antibodies was accompanied by an increase in 
the coefficient of variation of pIPSC amplitude, number of failures and 
changes in frequency but not amplitude of miniature IPSCs, suggesting that 
HNK-1 ***antibodies*** reduced efficacy of evoked GABA release. HNK- 
antibodies did not affect pIPSCs in knock-out mice deficient in the 
extracellular matrix molecule tenascin-R which carries the HNK-1 
carbohydrate as analysed by immunoblotting in synaptosomal fractions 
prepared from the CA1 region of the hippocampus. For control, HNK-1 
antibody was applied to acute sections of mice deficient in the 
neural cell adhesion molecule NCAM, another potential carrier of HNK-1, and 
resulted in decrease of pIPSCs as observed in wild-type mice. Reduction in 
perisomatic inhibition is expected to promote induction of long-term 
potentiation (LTP) by increasing the level of depolarization during 
theta-burst stimulation. Indeed, LTP was increased by HNK-1 ***antibody*** 
applied before stimulation. Moreover, LTP was reduced by an HNK-1 peptide 
mimic, but not control peptide. These results provide first evidence that 
tenascin-R and its associated HNK-1 carbohydrate modulate perisomatic 
inhibition and synaptic plasticity in the hippocampus. 
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Morphology of perineuronal nets in tenascin-R and parvalbumin single and 
double knockout mice. 
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Recently identified chondroitin sulphate proteoglycans in perineuronal 
nets include neurocan and phosphacan. However, the function and assembly of 
these components has yet to be resolved. In this study we show 
morphological alteration in Wisteria floribunda labelled nets around 
cortical interneurones both in tenascin-R knockout and 

tenascin-R/parvalbumin double knockout mice. This alteration reflects the 
loss of phosphacan and neurocan from cortical nets in mice deficient in 
tenascin-R. No effect on the membrane related cytoskeleton, as revealed by 
ankyrin(R), was observed in any of the mice. These results on mice lacking 
tenascin-R substantiate previously reported in vitro interactions between 
tenascin-R and phosphacan and neurocan. 
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Involvement of chondroitin sulfates on brain-derived tenascin-R in 
carbohydrate-dependent interactions with fibronectin and tenascin-C. 
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Tenascin-R (TN-R) , a matrix glycoprotein of the central nervous system 
(CNS) , has been implicated in a variety of cell-matrix interactions 
involved in the control of axon growth, myelination and cell adhesion to 
fibronectin during development and regeneration. While most of the 
functional analyses have concentrated exclusively on the role of the core 
protein, the contribution of TN-R glycoconjugates present on many potential 
sites for N- and O-glycosylation is presently unknown. Here we provide 
evidence that TN-R derived from adult mouse brain expresses chondroitin 
sulfate (CS) glycosaminoglycans (GAGs), i.e. C-6S and C-4S, that are 
recognized by the CS/dermatan sulf ate-specif ic monoclonal antibodies 
473 HD and CS-56. Using ligand-binding, cell adhesion and neurite outgrowth 
assays, we show that TN-R-linked CS GAGs (i) are involved in the 
interaction with the heparin-binding sites of fibronectin and are 
responsible for TN-R-mediated inhibition of cell adhesion to a 33/66-kD 
heparin-binding fibronectin fragment or to FN-C/H I and FN-C/H II peptides, 
known to participate in fibronectin binding to cell surface proteoglycans; 
and (ii) partially contribute to the interaction between TN-R and TN-C 
which, however, does not lead to an interference with TN-R- and 
TN-C-mediated inhibition of neurite outgrowth when the two molecules are 
offered as a mixed substrate in culture. Our findings suggest the 
functional implication of TN-R-linked CS GAGs in matrix interactions with 
fibronectin and TN-C that are likely to contribute to a modulation of 
cellular behavior and the macromolecular organization of matrix components 
in the developing or injured adult CNS. 
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Chondroitin sulfates expressed on oligodendrocyte-derived tenascin-R are 
involved in neural cell recognition. Functional implications during CNS 
development and regeneration. 
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Tenascin-R (TN-R) , an extracellular matrix constituent of the central 
nervous system (CNS), has been implicated in a variety of cell-matrix 
interactions underlying axon growth inhibition/guidance, myelination and 
neural cell migration during development and regeneration. Although most of 
the functional analyses have concentrated exclusively on the role of the 
core protein, the contribution of TN-R glycoconjugates present on many 
potential sites for N- and O-glycosylation is presently unknown. Here we 
provide first evidence that. TN-R derived from whole rat brain or cultured 
oligodendrocytes expresses chondroitin sulfate (CS) glycosaminoglycans 

(GAGs), i.e., C-4S and C-6S, that are recognized by CS-56, a CS/dermatan 
sulf ate-specif ic monoclonal ***antibody*** . Based on different in vitro 
approaches utilizing substrate-bound glycoprotein, we found that 
TN-R-linked CS GAGs (1) promote oligodendrocyte migration from white matter 
microexplants and increase the motility of oligodendrocyte lineage cells; 

(2) similar to soluble CS GAGs, induce the formation of glial scar-like 
structures by cultured cerebral astrocytes; and (3) contribute to the 
antiadhesive properties of TN-R for neuronal cell adhesion in an 
F3/Fll-independent manner, but not to neurite outgrowth inhibition, by 
mechanism (s) sensitive to chondroitinase or CS-56 treatments. Furthermore, 
after transection of the postcommissural fornix in adult rat, CS-bearing 
TN-R was found to be stably upregulated at the lesion site. Our findings 
suggest the functional impact of TN-R-linked CS on neural cell adhesion and 
migration during brain morphogenesis and the contribution of TN-R to 
astroglial scar formation (CS-dependent ) • and axon growth inhibition 

(CS-independent) , i.e., suppression of axon regeneration after CNS injury. 
Copyright 2000 Wiley-Liss, Inc. 
Record Date Created: 20000412 
Record Date Completed: 20000412 



6/7/20 (Item 15 from file: 155) 

DIALOG (R) File 155 :MEDLINE ( R) 

(c) format only 2005 The Dialog Corp. All rts. reserv. 

12727730 PMID: 10652443 

Tenascin-R inhibits regrowth of optic fibers in vitro and persists in the 
optic nerve of mice after injury. 
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Tenascin-R, an extracellular matrix constituent expressed by 
oligodendrocytes and some neuronal cell types, may contribute to the 
inhibition of axonal regeneration -in the adult central nervous system. Here 
we show that outgrowth of embryonic and adult retinal ganglion cell axons 
from mouse retinal explants is significantly reduced on homogeneous 
substrates of tenascin-R or a bacterially expressed tenascin-R fragment 
comprising the epidermal growth factor-like repeats (EGF-L) . When both 
molecules are presented as a sharp substrate border, regrowing adult axons 
do not cross into the tenascin-R or EGF-L containing territory. All in 
vitro experiments were done in the presence of laminin, which strongly 
promotes growth of embryonic and adult retinal axons, suggesting that 
tenascin-R and EGF-L actively inhibit axonal growth. Contrary to the 
disappearance of tenascin-R from the regenerating optic nerve of 
salamanders (Becker et al., J Neurosci 19:813-827, 1999), the molecule 
remains present in the lesioned optic nerve of adult mice at levels similar 
to those in unlesioned control nerves for at least 63 days post-lesion (the 
latest time point investigated) , as shown by immunoblot analysis and 
immunohistochemistry . In situ hybridization analysis revealed an increase 
in the number of cells expressing tenascin-R mRNA in the lesioned nerve. We 
conclude that, regardless of the developmental stage, growth of retinal 
ganglion cell axons is inhibited by tenascin-R and we suggest that the 
continued expression of the protein after an optic nerve crush may 
contribute to the failure of adult retinal ganglion cells to regenerate 
their axons in vivo. Copyright 2000 Wiley-Liss, Inc. 
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Dissection of complex molecular interactions of neurofascin with 
axonin-1, Fll, and tenascin-R, which promote attachment and neurite 
formation of tectal cells . 
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Neurofascin is a member of the LI subgroup of the Ig superfamily that 
promotes axon outgrowth by interactions with neuronal NgCAM-related cell 
adhesion molecule (NrCAM) . We used a combination of cellular binding assays 
and neurite outgrowth experiments to investigate mechanisms that might 
modulate the interactions of neurofascin. In addition to NrCAM, we here 
demonstrate that neurofascin also binds to the extracellular matrix 
glycoprotein tenascin-R (TN-R) and to the Ig superfamily members axonin-1 
and Fll. Isoforms of neurofascin that are generated by alternative splicing 
show different preferences in ligand binding. While interactions of 
neurofascin with Fll are only slightly modulated, binding to axonin-1 and 
TN-R is strongly regulated by alternatively spliced stretches located in 
the NH2-terminal half, and by the proline-alanine-threonine-rich segment. 
In vitro neurite outgrowth and cell attachment assays on a neurof ascin-Fc 
substrate reveal a shift of cellular receptor usage from NrCAM to axonin-1, 
Fll, and at least one additional protein in the presence of TN-R, 
presumably due to competition of the neurofascin- NrCAM interaction. 
Thereby, Fll binds to TN-R of the neurof ascin/TN-R complex, but not to 
neurofascin, whereas axonin-1 is not able to bind directly to the 
neurof ascin/TN-R complex as shown by competition binding assays. In 
conclusion, these investigations indicate that the molecular interactions 



of neurofascin are regulated at different levels, including alternative 
splicing and by the presence of interacting proteins. 

Record Date Created: 19980925 

Record Date Completed: 19980925 



6/7/22 (Item 17 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2005 The Dialog Corp. All rts . reserv. 



12387168 PMID: 9698315 

Tenascin-R is antiadhesive for activated microglia that induce 
downregulation of the protein after peripheral nerve injury: a new role in 
neuronal protection. 
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Microglial activation in response to pathological stimuli is 
characterized by increased migratory activity and potential cytotoxic 
action on injured neurons during later stages of neurodegeneration . The 
initial molecular changes in the CNS favoring neuronofugal migration of 
microglia remain, however, largely unknown. We report that the 
extracellular matrix protein tenascin-R (TN-R) present in the intact CNS is 
antiadhesive for activated microglia, and its downregulation after facial 
nerve axotomy may account for the loss of motoneuron protection and 
subsequent neurodegeneration. Studies on the protein expression in the 
facial and hypoglossal nucleus in rats demonstrate that TN-R is a 
constituent of the perineuronal net of motoneurons and 7 d after peripheral 
nerve injury becomes downregulated in the corresponding motor nucleus. This 
downregulation is reversible under regenerative (nerve suture) conditions 
and irreversible under degenerative (nerve resection) conditions. In 
short-term adhesion assays, the unlesioned side of brainstem cryosections 
from unilaterally operated animals is nonpermissive for activated 
microglia, and this nonpermissiveness is almost abolished by a monoclonal 

***antibody*** to TN-R. Microglia-conditioned media and tumor necrosis 
factor-alpha downregulate TN-R protein and mRNA synthesis by cultured 
oligodendrocytes, which are one of the sources for TN-R in the brainstem. 
Our findings suggest a new role for TN-R in neuronal protection against 
activated microglia and the participation of the latter in perineuronal net 
destruction, e.g., downregulation of TN-R. 
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Defasciculation of neurites is mediated by tenascin-R and its neuronal 
receptor F3/11. 
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Fasciculation and def asciculation of axons are major morphogenetic events 
in the formation of neuronal pathways during development. We have 
identified the extracellular matrix glycoprotein tenascin-R (TN-R) and its 
neuronal receptor, the immunoglobulin superfamily recognition molecule F3, 
as promoters of neurite def asciculation in cerebellar explant cultures. 
Perturbation of the interaction between these two molecules using both 
antibodies and an antisense oligonucleotide resulted in increased 
neurite fasciculation. The domains involved in def asciculation were 
identified as the N-terminal region of TN-R containing the cysteine-rich 
stretch and the 4.5 epidermal growth factor-like repeats and the 
immunoglobulin-like domains of F3 . Fasciculation induced by 
antibodies and the antisense oligonucleotide could be reverted by a 
phorbol ester activator of protein kinase C, whereas the protein kinase 
inhibitor staurosporine increased fasciculation. Our observations indicate 
that defasciculated neurite outgrowth does not only depend on the reduction 
of the expression of fasciculation enhancing adhesion molecules, such as LI 
and the neural cell adhesion molecule (NCAM) , but also on recognition 
molecules that actively induce def asciculation by triggering second 
messenger systems. 
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Tenascin-R is an extracellular matrix glycoprotein found in the 
developing central nervous system. In vitro, tenascin-R promotes axon 
growth. In order to learn more about the function and regulation of 
tenascin-R in neural development, we have used monoclonal antibodies 
to localize tenascin-R immunoreactivity in the developing and adult chicken 
brain. The earliest stage stained with anti-tenascin-R was embryonic day 
6.5, when the matrix surrounding the cell bodies of spinal cord motoneurons 
was stained. At embryonic day 18, specific brain regions were stained, 
including the basal nuclei, habenular nuclei, layer "i M of the optic 
tectum, and the motor nuclei of cranial nerves. Anti-tenascin-R staining 
persisted in these regions in the adult chicken brain. Thus, the 
distribution of tenascin-R immunoreactivity in the developing and mature 
avian brain is correlated with the distribution of nerve growth factor 
(NGF) -sensitive neurons, but it is not correlated with neurite outgrowth. 
Finally, NGF was shown to upregulate tenascin-R expression in PC12 cells, 
indicating that expression of neuron-derived tenascin-R may be regulated by 
exogenous NGF. 
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Tenascin-R is an intrinsic autocrine factor for oligodendrocyte 
differentiation and promotes cell adhesion by a sulf atide-mediated 
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04 ( + ) oligodendrocyte (OL) progenitors in the mammalian CNS are committed 
fully to terminal differentiation into myelin- forming cells. In the absence 
of other cell types in vitro, OL differentiation reproduces the in vivo 
development with a correct timing, suggesting the existence of an intrinsic 
regulatory mechanism that presently is unknown. We have examined the effect 
of two isoforms of the extracellular matrix (ECM) molecule tenascin-R 
(TN-R) , which is expressed by OLs during the process of myelination, on the 
adhesion and maturation of OLs in vitro. Here we show that the 
substrate-bound molecules supported the adhesion of 04 (+) OLs independently 
of the CNS region or age from which they were derived. At the molecular 
level this process was mediated by protein binding to membrane surface 
sulfatides (Sulf), as indicated by the interference of 04 antibody 
and Sulf with the attachment of OLs or other Sulf+ cells, erythrocytes, to 
TN-R substrates and by direct protein-glycolipid binding studies. In the 
absence of platelet-derived growth factor (PDGF), exogenous TN-R induced 
myelin gene expression and the upregulation of its own synthesis by 
cultured cells, resulting in a rapid terminal differentiation of 04 ( + ) 
progenitors. Our findings strongly suggest that TN-R represents an 
intrinsic regulatory molecule that controls the timed OL differentiation by 
an autocrine mechanism and imply the relevance of TN-R for CNS myelination 
and remyelination . 
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The core proteins of large chondroitin sulfate proteoglycans contain a 
C-type lectin domain. The lectin domain of one of these proteoglycans, 
versican, was expressed as a recombinant 15-kDa protein and shown to bind 
to insolubilized fucose and GlcNAc. The lectin domain showed strong binding 
in a gel blotting assay to a glycoprotein doublet in rat brain extracts. 
The binding was calcium dependent and abolished by chemical deglycosylation 
treatment of the ligand glycoprotein. The versican-binding glycoprotein was 
identified as the cell adhesion protein tenascin-R, and versican and 
tenascin-R were both found to be localized in the granular layer of rat 



, ce rebel lum. These results show that the versican lectin domain is a binding 
domain with a highly targeted specificity. It may. allow versican to 
assemble complexes containing proteoglycan, an adhesion protein, and 
hyaluronan. 
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The extracellular matrix glycoprotein tenascin-R (TN-R) is a multidomain 
protein implicated in neural cell adhesion. To analyze the 
structure- function relationship of the different domains of TN-R, several 
recombinant TN-R fragments were expressed in bacterial cells. Two distinct 
binding regions were localized on the TN-R polypeptide: a region binding 
the axon-associated immunoglobulin (Ig)-like Fll protein and a cell 
attachment site. The binding region of the glycosylphosphatidylinositol 
(GPI) -anchored Fll was allocated to the second and third fibronectin type 
III (FNIII)-like domain within TN-R. By using a mutant polypeptide of Fll 
containing only Ig-like domains, a direct interaction between the Ig-like 
domains of Fll and FNIII-like domains 2-3 of TN-R was demonstrated. The 
interaction of TN-R with Fll in in vitro cultures enhanced Fll-mediated 
neurite outgrowth, suggesting that the combined action of Fll and TN-R 
might be of regulatory influence on axon extension. A cell attachment 
region was identified in the FNIII-like domain eight of TN-R by 
domain-specific ***antibodies*** and fusion constructs. This site 
distinct from the Fll binding site within TN-R. 
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Tenascin glycoproteins constitute a growing family of extracellular 
matrix molecules that are transiently expressed by astrocytes during the 
development of the central nervous system (CNS) . In some areas, tenascin 
distribution is discrete and tenascin boundaries delineate emerging 
functional processing units, for example, in the somatosensory cortex. The 
intact adult CNS displays low levels of expression and up-regulation of 



tenascin after lesion or in glial tumors. In vitro studies using the 
purified glycoprotein, bacterially expressed tenascin fusion proteins, 
monoclonal antibodies , and defined cell culture models have 
established that tenascin glycoproteins possess cell-binding sites for 
neural cells, support neuronal migration and the formation of neurites . On 
the other hand, tenascin also embodies repulsive, inhibitory properties 
that could serve to conceal neuronal assemblies and to segregate emerging 
fiber tracts. These functional properties are encoded by distinct domains 
of the molecule and suggest that tenascin glycoproteins are involved in 
neural pattern formation and regeneration. This interpretation is discussed 
with reference to a recent report that the elimination of the tenascin gene 
does not cause obvious abnormalities of neural tissues. (118 Ref s . ) 
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Janusin (formerly designated Jl-160/180) is an extracellular matrix 
glycoprotein highly homologous to tenascin, consisting of two major 
molecular forms of 160 and 180 kD expressed by oligodendrocytes and in 
myelin. *** Janusin*** expression is upregulated during myelination and in 
the adult it remains expressed at lower levels. It is also present at the 
node of Ranvier, where myelin, axon, and astrocytic process are in close 
contact. To gain an understanding of the regulatory mechanisms which may 
underlie expression of janusin, the differentiation stage-dependent 
expression of janusin was studied in cultures enriched in mouse 
oligodendrocytes and their precursor cells. Expression of *** janusin*** by 
these cells was highest on both A2B5+ and 04+/01- oligodendroglial 
precursor cells and a subset of myelin associated glycoprotein-positive 
(MAG+) oligodendrocytes. Hardly any of the more differentiated 01+ or O10+ 
oligodendrocytes expressed *** janusin*** . Expression of *** janusin*** was 
influenced by co-culture with astrocytes or neurons. Astrocytes or 
astrocytic-conditioned culture supernatants elevated the expression of 
janusin by the more differentiated oligodendrocytes (01+ or MAG+ 
cells), while its expression by oligodendroglial precursor cells was 
relatively unchanged. Platelet-derived growth factor, but not basic 
fibroblast growth factor, also elevated the expression of janusin by 
01+ . or O10+ oligodendrocytes. In contrast, co-culture with neurons 
originating from dorsal root ganglia or spinal cord decreased the 
expression of cell-bound janusin by oligodendrocytes and their 
precursor cells. These observations indicate that expression of 
janusin on these cells in culture is susceptible to opposing 
regulatory influences from astrocytes and neurons. Such influences may 
modulate the temporal and spatial distribution of janusin in the 
developing and adult central nervous system. 
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We have analyzed the expression of the oligodendrocyte-derived 
extra-cellular matrix molecule janusin (previously termed Jl-160/180) 
in the retina and optic nerve of developing and adult mice using indirect 
light and electron microscopic immunocytochemistry, immunoblot analysis, 
and enzyme-linked immunosorbent assay. In the optic nerve, *** janusin*** is 
not detectable in neonatal and only weakly detectable in 7-day-old animals. 
Expression is at a peak in 2- or 3-week-old animals and subsequently 
decreases with increasing age. In the retina, expression increases until 
the third postnatal week and then remains at a constant level. In 
immunocytochemical investigations at the light microscopic level, 
janusin was found in the myelinated regions of the nerve with spots 
of increased immunoreactivity possibly corresponding to an accumulation of 
the molecule at the nodes of Ranvier. At the electron microscopic level, 
contact sites between unmyelinated axons, between axons and glial cells, 
and between axons and processes of myelinating oligodendrocytes were 
immunoreactive. Cell surfaces of astrocytes at the periphery of the nerve 
and forming the glial-limiting membrane, in contrast, were only weakly 
immunopositive or negative. In cell cultures of young postnatal mouse or 
rat optic nerves, oligodendrocytes and type-2 astrocytes, but not type-1 
astrocytes were stained by *** j anusin*** ***antibodies*** . In the 

oligodendrocyte-f ree retina, janusin was detectable in association 
with neuronal cell surfaces, but not with cell surfaces of Muller cells or 
retinal astrocytes. Our observations indicate that expression of 
janusin in the optic nerve and in the retina is developmental ly 
differentially regulated and that other cell types, in addition to 
oligodendrocytes, express the molecule. Since the time course of 
janusin expression in the optic nerve coincides with the appearance 
of oligodendrocytes and myelin and since janusin is associated with 
cell surfaces of oligodendrocytes and outer aspects of myelin sheaths and 
is concentrated at nodes of Ranvier, we suggest that janusin is 
functionally involved in the process of myelination. 
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The oligodendrocyte-derived extracellular matrix protein Jl-160/180 



displays repellent substrate properties toward neurons. In a search for 
neuronal ligands mediating the response to Jl-160/180, we have identified 
the . F3/11 cell surface protein, a glyco-phosphatidylinositol-anchored 
member of the immunoglobulin superfamily. F3/11 mediates the initial 
recognition between a Jl-160/180 substrate and cerebellar neurons or 
F3-transfected CHO cells. In cerebellar neurons, the F3/11- Jl-160/ 180 
interaction induces a repulsion consisting of the loss of substrate 
adhesion with time in culture and inhibition of neurite outgrowth. 
Antibody blocking experiments show that the avoidance response of 
neurites at Jl-160/180 substrate borders is also mediated by F3/11. Active 
cell-cell and cell-substrate repulsion is considered a major mechanism 
governing the extent and directionality of axonal growth, but the 
ligand-receptor interactions involved have remained unknown. Our results 
show that F3/11 mediates the neuronal response to the repellent molecule 
Jl-160/180 and may thus be involved in signal transduction leading to cell 
repulsion. 
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A cDNA clone specific for the oligodendrocyte-derived extracellular 
matrix glycoproteins Jl-160/180 was obtained from a lambda ZAPII expression 
library using polyclonal ***antibodies*** generated against mouse Jl-160. 
The library was constructed from poly (A) ( + ) -RNA isolated from 01 
antigen-positive rat oligodendrocytes. The cDNA clone expressed a fusion 
protein that was recognized by the Jl-160/180-specif ic monoclonal 

***antibodies*** 596, 619, and 620, and, weakly, 597. The fusion protein 
was not recognized by polyclonal ***antibodies*** to mouse Jl/tenascin. The 
cDNA clone with an insert of approximately 5.6 kb in size contained the 
nucleotide sequence coding for the amino acid sequence of the N-terminus of 
a tryptic peptide derived from mouse Jl-160. The developmental and tissue 
distribution of the mRNA recognized by the cDNA clone is in agreement with 
the described expression of the Jl-160/180 proteins. 
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We have previously studied the immunohistological localization of the 
three adhesion molecules LI, N-CAM and Jl/tenas,cin in adult mouse small 
intestine and shown that LI expression in epithelial crypt cells underlies 
the adhesion of these cells to one another [63] . To obtain further insight 
into the functional roles of LI, N-CAM and Jl/tenascin in this organ we 
studied their expression starting at embryonic day 14 during embryonic and 
early postnatal morphogenesis and during epithelial cell migration in the 
adult. Expression of LI was restricted to neural cells until approximately 
postnatal day 5, when LI started to be detectable on crypt but not on 
villus cells, predominantly on the basolateral membrane inf oldings . As in 
brain, Ll-specific mRNA was approximately 6 kb in size. LI from intestine 
appears to differ from the brain-derived equivalent in possessing a higher 
level of glycosylation. N-CAM was detectable from embryonic day 14 onward 
in neural and also in mesenchymal cells. Expression by smooth muscle cells 
decreased during development. In the villus core, N-CAM was strongly 
detectable at contact sites between smooth muscle cells forming the 
cellular scaffold of the villus. From embryonic day 14 onward, N-CAM 
appeared in both 180- and 140-kDa forms. Jl/tenascin was present in both 
neural and mesenchymal cells from embryonic day 14 onward. Starting at 
embryonic day 17, Jl/tenascin appeared concentrated at the boundary between 
mesenchyme and epithelium in an increasing gradient from the crypt base to 
the villus top. From embryonic day 14 onward Jl/tenascin consisted of the 
190- and 220-kDa components. Jl/tenascin from intestine differed from 
brain-derived Jl in its carbohydrate composition. These observations show 
that the three adhesion molecules are expressed by distinct cell 
populations and may serve as cell-type-specific markers in pathologically 
altered intestinal tissue. 
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The glia-derived Jl extracellular matrix glycoproteins have been referred 
to as Jl-160/ Jl-180 (the developmentally late appearing lower molecular 
weight group) and Jl-200/ Jl-220 (the developmentally early appearing higher 
molecular group immuno chemically related to tenascin) . Members of the two 
groups show distinct cross-reactivities. To characterize the structural and 
functional differences between these Jl glycoproteins, two monoclonal , 
antibodies were generated which recognize only the members of the 
lower molecular weight group. The two ***antibodies*** detect 

immunochemical similarities among the members of the lower molecular weight 
group, but do not react with Jl/tenascin. Jl-160 and Jl-180 are - 
specifically expressed by differentiated oligodendrocytes in culture and by 
myelin of the central nervous system and have not been found in the 
peripheral nervous system nor in any other organ of the adult mice tested. 
Electron microscopic examination of rotary-shadowed Jl-160 and Jl-180 
reveals, respectively, dimeric and trimeric ( tribrachion) kink-armed 



rodlike structures, which are linked by disulfide bridges. Jl-160/ Jl-180 
are nonpermissive substrates for the attachment and spreading of early 
postnatal small cerebellar neurons, astrocytes, and fibroblasts. In a 
mixture with laminin, Jl-160/ Jl-180 are nonpermissive substrates for 
neurons, but not for astrocytes or fibroblasts. The repulsive effect toward 
neurons can be neutralized by one of the monoclonal antibodies, but 
not by the other. These observations are discussed in the context of cell 
interactions during regeneration in the mammalian nervous system. 
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The Jl glycoproteins have been shown to mediate neuron-astrocyte adhesion 
and appear in the nervous system as four species of Mr 160,000 (Jl-160), 
180,000 (Jl-180), 200,000 (Jl-200), and 220,000 ( Jl-220) , respectively. 
Tenascin is a disulf ide-linked oligomeric, extracellular matrix 
glycoprotein of subunit Mr 170,000, 190,000, 200,000, and 220,000, which 
has been proposed to promote epithelial cell proliferation. In view of the 
structural similarities of the molecules we have used immunohistochemical 
and immunochemical techniques to compare them. - Immunohistochemically, 
polyclonal Jl and tenascin antibodies yielded identical staining 
patterns in non-nervous-system tissues, and staining could be completely 
blocked by preincubating the sera with purified tenascin. In the central 
nervous system all structures expressing tenascin immunoreactivity were 
also recognized by Jl ***antibodies*** . However, not all Jl-positive 
structures were also tenascin-positive, indicating that Jl antibodies 
recognized additional epitopes not present on tenascin. Western-blot 
experiments performed with affinity-purified polyclonal Jl antibodies 
showed that Jl glycoproteins can be subdivided into two separate pairs, 
Jl-160/180 and Jl-200/220, which share a small degree of homology. 
Western-blot experiments and sequential immunoprecipitations on 
biosynthetically [35S] methionine- or 1251-radiolabeled Jl glycoproteins 
carried out with polyclonal Jl and tenascin antibodies demonstrated 
that Jl-200/220 is immuno chemically indistinguishable from tenascin. These 
observations suggest that one set of extracellular glycoproteins is 
associated with processes as different as neural histogenesis and 
carcinogenesis of mammary glands. 
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process or in a stepwise fashion, to cations of versatile shapes and 
charges. Examples include open boxes, mol . squares, hexagons, triangles 
and cups. Intermol . H bonding can assist association of smaller entities. 
Synthetic and structural aspects as well as physicochem. properties of 
selected examples are discussed. 
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